Background. Guidelines surrounding optimum needle retention duration in acupuncture have not been established, despite a growing evidence base for acupuncture over recent decades. This retrospective study explored the effect of varying acupuncture needle retention durations in cancer patients. Method. Patients received either 2 (n = 35), 10 (n = 53), or 20 minutes (n = 54) of acupuncture once a week for 6 weeks. Outcomes of anxiety and depression, stress, fatigue, and quality of life (QOL), with the Hospital Anxiety and Depression Scale, Perceived Stress Scale, Functional Assessment of Cancer Therapy-Fatigue, and European Organization for Research and Treatment of Cancer Quality of Life, were measured at baseline and at 6 weeks following the intervention. Results. The mean age of participants was 58 years (n = 152). The majority were female, diagnosed with breast cancer. Depression, stress, fatigue, and QOL were significantly improved in all 3 groups at 6 weeks postintervention. No significant differences in all outcomes were found between the 3 groups (≤2 vs 10 minutes vs 20 minutes). There were no differences with the satisfaction of the acupuncture services and perceived efficacy of acupuncture among the 3 groups. More than 95% of participants indicated that they would recommend acupuncture to other cancer patients, friends, and their family members. Conclusion. The efficacy of acupuncture may not only depend on needle retention duration, but may also be associated with multiple factors. Considering the limitations of this study design, robust randomized controlled studies are warranted to confirm the findings.
Introduction
Cancer is a new epidemic in modern society. 1, 2 Whereas advances in biomedicine have increased cancer patients' survival over recent decades, some individuals receiving cancer treatment experience significant adverse effects during treatment. In addition to the adverse effects caused by cancer treatment, many people diagnosed with cancer suffer from anxiety, depression, and fear of recurrence. 3, 4 Thus, a high proportion of patients use complementary and alternative medicine (CAM), including acupuncture to manage their physical and psychological symptoms. 5, 6 Acupuncture has become a popular therapy to manage adverse effects during cancer treatment in recent years. 7, 8 Emerging evidence from clinical trials has shown that acupuncture can alleviate symptoms of adverse effects during and post-cancer treatment. Several randomized controlled trials (RCTs) have evaluated acupuncture in the management of adverse effects and reported beneficial impacts on depression, 9 chemotherapy-induced nausea and vomiting, chemotherapy-related neutropenia, 11 and chemotherapyrelated hot flushes. 12, 13 Studies have also demonstrated that acupuncture can reduce fatigue, 14 joint pain and stiffness, 15, 16 and radiation-induced xerostomia 11 and enhance overall well-being. 17 Although several previous studies have demonstrated the value of acupuncture in cancer care, few studies have examined the relationship between dosage (needle retention duration, frequency, and total acupuncture dose) and clinical outcomes. 18 Two classical textbooks on acupuncture described needle retention durations as brief as 3 exhalations 19 and 6 exhalations 20 for certain acupuncture points. Several studies conducted for pain management have demonstrated that the acupuncture intervention induces an analgesic effect irrespective of dose delivered. 21 In contrast, 1 observational study reported that the pain threshold increased with persistent needle stimulation and induced an analgesic effect between 30 and 40 minutes. 22 With the dearth of standard acupuncture needle retention duration guidelines, trials have often used varying lengths (median of 30 minutes; range from 15 to 60 minutes). 23 To date, acupuncture needle retention duration has not received great attention in clinical practice because of the philosophical basis of acupuncture. Generally, in acupuncture, as with other CAM therapies, a greater weight is placed on personalized treatment methods based on individual symptoms rather than a unified standard treatment. Furthermore, standardized, evidence-based acupuncture practice guidelines in relation to needle retention duration have yet to be established. In recognition of this gap, this study evaluated the effects of needle retention duration on clinical outcomes during systemic and radiation cancer treatment. We hypothesized that acupuncture needle retention duration is associated with the effect of acupuncture on clinical outcomes (anxiety, depression, stress, fatigue, and quality of life [QOL]) of patients during systemic and radiation cancer treatment.
Patients and Method

Patients and Setting
The medical records and the data collected to evaluate acupuncture services in the Northern Sydney Cancer Centre (NSCC) of the Royal North Shore Hospital (RNSH) were reviewed. Six sessions of acupuncture treatment were offered to patients free of charge at NSCC between June 2014 and May 2016. Eligibility criteria to receive acupuncture service were diagnosis of cancer (at any stage), age 18 years or older, completion of or current treatment with surgery, chemotherapy and/or targeted therapies and/or radiotherapy or hormone therapy, and the ability to complete the questionnaire. Exclusion criteria included previous use of acupuncture during cancer treatment in the past 6 weeks, severe coagulopathy or bleeding disorder or dermatological disease within the acupuncture area, active infection and needle phobia rendering patient unable to receive acupuncture, and inability to understand the nature of the study sufficiently to allow completion of all study assessments.
Procedure
Patients were given information about the availability of acupuncture services by oncologists, care coordinators, nurses, and receptionists during their hospital visit. If patients were interested in receiving acupuncture, they were advised to make a booking for acupuncture treatment at reception.
Patients received a total of 6 sessions of acupuncture once a week over 6 weeks. The acupuncturist provided different acupuncture needle retention durations in the 3 groups (needle retention duration for first, second, and third groups were 20 minutes after 10 minutes of consultation, 10 minutes plus 10 minutes bedrest after 10 minutes of consultation, 2 minutes plus 18 minutes of bedrest after 10 minutes of consultation, respectively); the total acupuncture intervention period was identical in all 3 groups. During the period of August 2014 to September 2015, patients were allocated to either group 1 or group 2 based on their first acupuncture appointment; 8 patients were booked for each day. In the patient's booking list, odd numbers (1, 3, 5, and 7) and even numbers (2, 4, 6, and 8) were assigned to groups 1 and 2, respectively. Patients who received acupuncture during the period of October 2015 to March 2016 were allocated to group 3. Patients were given the questionnaire by receptionists prior to the acupuncture consultation and 6 weeks after completion of acupuncture treatment.
The preintervention questionnaire consisted of demographic information (gender, age, ethnicity, education, income, occupation, cancer diagnosis, extent of disease, and medical treatment received as well as major reasons that patients were considering having acupuncture) and anxiety, depression, stress, fatigue, and quality-of-life questionnaires. The postintervention questionnaire asked about the change of outcomes (anxiety, depression, stress, fatigue, and QOL) and included additional information to evaluate the acupuncture services (perceived efficacy and adverse effects of acupuncture, and satisfaction with acupuncture services). Ethics approval was obtained from the Human Research Ethics Committee of the RNSH.
Study Design and Outcomes
This was a retrospective exploratory pilot study. Data collected to evaluate acupuncture services from June 2014 to May 2016 were analyzed. The effects of acupuncture on anxiety and depression, stress, fatigue, and QOL were measured with validated reported outcome instrument tools: the Hospital Anxiety and Depression Scale (HADS), Perceived Stress Scale (PSS), Functional Assessment of Cancer Therapy Fatigue (FACT-Fatigue), and the European Organization for Research and Treatment of Cancer Quality of Life (EORTC QLQ-C30). In addition, single items of EORTC QLQ-C30 were applied to assess individual symptoms. The HADS contains the Anxiety and Depression subscales. 24 HADS was found to perform well in assessing the symptom severity of anxiety disorders and depression in both somatic, psychiatric, and primary care patients and in the general population. The PSS is commonly used in health and behavioral health contexts for examining patientreported stress experiences and psychoneurological responses. 25 Cancer-related fatigue is generally assessed by the FACT-Fatigue. 26 The EORTC QLQ-C30 is a questionnaire developed by the European Organization for Research and Treatment of Cancer to assess the QOL of cancer patients. This 30-item instrument has 5 functional scales (physical, role, cognitive, emotional, and social), 3 symptom scales (fatigue, pain, and nausea and vomiting), a global health and QOL scale and a number of single items assessing additional symptoms commonly reported by cancer patients (dyspnea, loss of appetite, insomnia, constipation, and diarrhea), and perceived financial impact of the disease. Questions 1 to 28 have 4-point response scales-namely, "Not at all," "A little," "Quite a bit," and "Very much." Questions 29 and 30 record global health status on a 7-point response scale (EORTC QOL-C30 Scoring Manual, 2001). 27 
Intervention
Patients received individualized acupuncture treatments based on their main complaint and ongoing cancer treatment. They were allowed to take their usual medication prescribed by their oncologists and general practitioner as needed and to include other CAM while they received acupuncture treatment. During the consultation, the acupuncture practitioner evaluated patients' clinical symptoms. Participants in all 3 groups received bilateral perpendicular insertion of sterile disposable needles (Seirin J-type made in Japan, gauge and size 0.12 × 15 mm 2 ) at various acupuncture points. The needling technique included twirling, thrusting, and lifting. The designation of acupuncture points adhered to the first edition of the Standard Acupuncture Nomenclature. 28 Acupuncture was administered by a qualified acupuncture practitioner (BO), who had more than 15 years of acupuncture experience, was registered by the Chinese Medicine Board of Australia (CMBA), and had received accreditation from the RNSH and oncology acupuncture training.
Data Analysis
Descriptive statistics were used to characterize the demographic profile of patients among 3 groups. The outcomes measured by the HADS, PSS, FACT-F, and EORTC QLQ-C30 at 2 time points (baseline and week 6) were analyzed. Because the outcomes generally had skewed distributions, we used nonparametric tests to analyze change over time and difference between groups. The Wilcoxon test was used to compare preintervention with postintervention data on the combined sample. For group comparisons, we calculated pre-post intervention change scores and first conducted Kruskal-Wallis tests to determine whether there were overall group differences, followed by Mann-Whitney U-tests on each pair of groups (ie, 2 vs 10 minutes, 2 vs 20 minutes, 10 vs 20 minutes). We used this strategy rather than a single Kruskal-Wallis test to examine specific group comparisons rather than overall differences between groups. All analyses were conducted using SPSS v22.
Results
Demographic Characteristics of Participants
A total of 142 patients received either 2 (n = 35), 10 (n = 53), or 20 minutes (n = 54) of acupuncture treatment once a week for 6 weeks. The demographic characteristics of the participants are presented in Table 1 . A χ 2 analysis shows that there were no significant differences in age, gender, ethnicity, education level, income, occupation, cancer diagnosis, and duration of cancer diagnosis among the 3 groups.
Main Reasons for Considering Acupuncture Use
The most common reasons that participants gave for considering acupuncture use were fatigue, pain relief, difficulty sleeping, and neuropathy symptoms ( Table 2) .
Outcome Measurement
There were significant improvements from preintervention to postintervention for depression (P < .001), stress (P < .001), fatigue (P < .001), and QOL (P < .001) 6 weeks postintervention but no significant effects on anxiety (P = .072). There were no overall significant differences in anxiety, depression, stress, fatigue, and QOL between the 3 groups postintervention (Table 3) . Subgroup analyses were conducted to compare differences between each group (2 vs 10 minutes, 2 vs 20 minutes, and 10 vs 20 minutes). In a subgroup analysis comparing the 2-and 10-minute groups, the latter intervention group showed a significant reduction in fatigue (P < .05) and improvement in role function (P < .05) compared with the 2-minute intervention group, whereas there were no differences in other outcomes. In a comparison between 2 and 20 minutes, anxiety (P < .05), fatigue (P < .05), role function (P = .01), and QOL (P < .05) were significantly improved in the 20-minute intervention group compared with the 2-minute intervention group. However, there were no differences in any outcomes between the 10-and 20-minute intervention groups.
Evaluation of Acupuncture Services
Additional information was collected from participants to audit the acupuncture services 6 weeks post-acupuncture intervention (Table 4 ). There were no group differences in satisfaction with acupuncture services, perceived efficacy of acupuncture, side effects, and willingness to continue with acupuncture or to recommend the acupuncture service to other cancer patients. More than 95% of participants indicated that they were satisfied with the service and would recommend acupuncture to other cancer patients, friends, and family members. The responses to the query on how they perceived the effectiveness of acupuncture were as follows: effective, 70%; not effective, 29%; and difficult to judge, 1%.
Discussion
The importance of needle retention duration on clinical outcomes was described in early acupuncture classical textbooks "The Systematic Classic of Acupuncture and Moxibustion" 19 20 for certain acupuncture points to treat particular medical conditions and manage symptoms. Despite multiple studies demonstrating the potential benefits of acupuncture over the past 2 decades, no trials in Western countries have investigated the association between acupuncture needle dosage (needle retention duration, frequency, and total acupuncture dose) and clinical outcomes in cancer populations. The current retrospective study examined the effect of acupuncture needle retention duration on clinical outcomes (anxiety, depression, stress, fatigue, and QOL). The most notable feature of the current study is that to our knowledge this is the first exploratory study examining the relationship between acupuncture needle retention duration and clinical outcomes in cancer patients. Moreover, the results of the study provide valuable information for use in designing future RCTs with acupuncture.
The study found that outcomes were significantly improved in all 3 groups 6 weeks postintervention. Most outcome measures showed no significant differences between the 3 groups (≤2 vs 10 vs 20 minutes); however, 2 minutes was inferior in terms of fatigue and role function when compared with 10 minutes and, additionally, anxiety and QOL when compared with 20 minutes. This, combined with the lack of significant differences between 10 and 20 minutes, suggests that the effects of acupuncture on clinical outcomes in cancer patients may not depend on the needle retention duration once a certain threshold is reached. The findings of the present study are in agreement with Hansen's study, 29 which examined the effects of acupuncture (5 vs 20 minutes) in patients with chronic neck and/or shoulder pain. Participants received a 10-week course of acupuncture and found no differences in pain improvement between the groups at 10-week and 6-month follow-ups. The current results are also comparable to recent acupuncture guidelines and the results of surveys. A resource specifically designed for providing treatment to patients with cancer recommended 15 minutes of needle retention duration. 30 A recent survey assessed the views from patients treated with acupuncture in 10 minutes of appointments by an individual general practitioner in a National Health Service general practice and showed beneficial effects on pain and QOL. 31 Conversely, Lundeberg et al 32 used acupuncture treatment for patients with chronic head and neck pain and suggested that pain improved more in those receiving 30 to 60 minutes of acupuncture than 1 to 5 minutes. Issues with this finding include study design weaknesses such as the randomization of multiple groups (manual acupuncture, superficial acupuncture, and low-and high-frequency electroacupuncture) during a relatively short intervention period testing several outcomes.
The present findings may have applications in optimizing acupuncture provision in a resource-sensitive public health care system. For example, greater use of acupuncture services could be achieved with 15-minute appointments, in contrast to the usual 30 to 60 minutes. However, the results need to be interpreted with caution because they do not rule out the possibility that longer needle retention duration may be more effective in certain medical conditions. Although this study found that there are no major differences in clinical outcomes in relation to needle retention duration, the total acupuncture intervention duration (30 minutes per week for 6 weeks) in the 3 groups were identical. The first, second, and third group received, respectively, 10 minutes consultation and 20 minutes acupuncture treatment, 10 minutes consultation, 10 minutes treatment and additional 10 minutes bedrest, and 10 minutes consultation, 2 minutes treatment, and 18 minutes bedrest. There is a possibility that the confounding factors (bedrest and doctor-patient relationship; lifestyle changes, including diet; and use of other complementary therapies) may have partially contributed to the positive impact on clinical outcomes in addition to the acupuncture needle retention duration. Furthermore, considering these confounding factors, it is difficult to judge the true effect of acupuncture on the outcomes. Another limitation of the current study is its retrospective study design. Unlike RCTs, the current study did not control for potential confounding factors and bias. For example, participants were not a homogeneous group, but rather included those with diagnoses in multiple cancers and different stages of cancer and different treatments (chemotherapy, radiation therapy, and hormone therapy). Nonetheless, taking into account the discussion by Patsopoulos 33 on the advantages and disadvantages of retrospective study, an advantage of the current study is that it represents an evaluation of an intervention in real-life routine practice conditions that can be generalized and applied to similar settings. In addition, to compensate for the weaknesses of a retrospective study, the researchers collected multiple data points (demographic profile and reasons for treatment), clinical outcomes (anxiety, depression, stress, fatigue, and QOL), and perceived benefits of acupuncture and satisfaction with acupuncture services to minimize the effects of bias and confounding factors in the study. Another weakness of this study was that it involved a short-term intervention. Patients were eligible to receive 6 sessions of acupuncture once per week, compared with other acupuncture trials, which include 12 weeks of treatment and longterm follow-up. 12, 16 Despite these limitations, the central study outcome of needle retention duration and efficacy was masked to participants. The researcher informed all participants that the study was designed to evaluate the effects of acupuncture on management of adverse cancer treatment effects and to collect feedback about the acupuncture service. To test the effect of masking in the trial, data relating to participants' perception of and satisfaction with acupuncture services were collected at the end of the intervention in addition to multiple clinical outcomes. Data analysis showed that there was a balance in participants' perception and satisfaction with acupuncture services among the 3 groups, and this demonstrated reliability of the masking effect. This suggests that the impact of confounding factors and bias on clinical outcomes in this study might not be excessive. Nevertheless, further robust RCTs with long-term followup are required prior to making an evidence-based recommendation about appropriate needle retention duration and/ or dosage.
In conclusion, acupuncture has the potential to improve the QOL of cancer patients. Efficacy or benefits of acupuncture may not only depend on needle retention duration, but may also result from multiple factors associated with clinical outcomes. Although the current study does not provide sufficient evidence to establish acupuncture practice guidelines for needle retention duration, the findings provide critical information for the use of acupuncture in cancer care. Robust RCTs are warranted to confirm the findings.
